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ODERUDWRU\DQGFRPSDUHGZLWKWKHSURSHUWLHVRIWKHVRIWVRLOWRREWDLQWKHRSWLPXPDPRXQWRI*%6
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5HVXOWVDQG'LVFXVVLRQ
 $WWHUEHUJ¶V/LPLWV
$WWHUEHUJ¶VOLPLWVRIWKHEOHQGHGVRLOZDVGHWHUPLQHGDVSHU,63DUW±/LTXLGOLPLWDQGSODVWLFOLPLWERWK
GHFUHDVHVZLWKLQFUHDVLQJSHUFHQWDJHRI*%6ZKLFKLVVLPLODUWRREVHUYDWLRQUHSRUWHGE\$NLQPXVXUX>@DQG:LOGHWDO
>@9DULDWLRQRISODVWLFLW\ LQGH[ZLWKYDULRXVSHUFHQWDJHRI*%6 LV VKRZQ LQ ILJ LWZDV LQIHUUHG WKDWSODVWLFLW\ LQGH[
GHFUHDVHVZLWKLQFUHDVLQJSHUFHQWDJHRI*%6
&RPSDFWLRQ3URSHUWLHV
&RPSDFWLRQSURSHUWLHVRIWKHEOHQGHGPL[HVZHUHGHWHUPLQHGLQDFFRUGDQFHZLWK,63DUW±DQGYDULDWLRQ
RI0''DQG20&LVVKRZQ LQILJVDQGUHVSHFWLYHO\)URPWKHILJVDQG LW LVFRQIHUUHG WKDW0''LQFUHDVHGDQG
20&GHFUHDVHGZLWKLQFUHDVLQJSHUFHQWDJHRI*%6ZKLFKLVFRQVLVWHQWZLWKREVHUYDWLRQVUHSRUWHGE\$NLQPXVXUX>@7KH
LQFUHDVHLQWKH0''FDQEHDWWULEXWHGWRWKHUHSODFHPHQWRIVRLOE\WKH*%6LQWKHPL[WXUHZKLFKKDYHUHODWLYHO\KLJKHU
VSHFLILF JUDYLW\  FRPSDUHG WR WKDW RI WKH VRLO ZKLFK LV  7KH LQFUHDVH LQ WKH0''PD\ DOVR EH H[SODLQHG E\
FRQVLGHULQJWKH*%6DVILOOHUZLWKKLJKHUVSHFLILFJUDYLW\LQWKHVRLOYRLGV7KHUHZDVGHFUHDVHLQ20&ZLWKLQFUHDVH*%6
FRQWHQW$GGLWLRQ RI*%6 GHFUHDVHG WKH TXDQWLW\ RI IUHH VLOW DQG FOD\ IUDFWLRQ KHQFH VPDOOHU VXUIDFH DUHD UHTXLUHG OHVV
ZDWHU7KLVLPSOLHVOHVVZDWHULVQHHGHGLQRUGHUWRFRPSDFWWKHVRLOZLWK*%6PL[WXUHV>@
 6ZHOOLQJ%HKDYLRXU
)UHHVZHOOLQJLQGH[DQGVZHOOLQJSUHVVXUHWHVWZHUHFRQGXFWHGLQDFFRUGDQFHZLWK,63DUW±DQG,6
3DUW  ± UHVSHFWLYHO\RQ WKH VDPSOHSUHSDUHG DW RSWLPXPPRLVWXUH FRQWHQW)LJV DQG VKRZV WKH YDULDWLRQRI
VZHOOLQJ SUHVVXUH DQG IUHH VZHOOLQJ LQGH[ UHVSHFWLYHO\ E\ DGGLWLRQ RI YDU\LQJ SHUFHQWDJH RI *%6 ZKLFK LV VLPLODU WR
REVHUYDWLRQ UHSRUWHGE\+LJJLQVHW DO  >@DQG:LOGHW DO >@%OHQGHGPL[RI*%6UHGXFHV WKH IUHH
VZHOOLQJLQGH[DQGVZHOOLQJSUHVVXUHDWDERXWDQGUHVSHFWLYHO\IURPLWVXQVWDELOL]HGFRXQWHUSDUW
 8QFRQILQHG&RPSUHVVLYH6WUHQJWK
7KLVLVPRVWXVHIXODQGDGDSWDEOHPHWKRGRIHYDOXDWLQJWKHVWUHQJWKRIVWDELOL]HGVRLODQGHIIHFWLYHQHVVRIVWDELOL]DWLRQ
>@ 7KH8&6 WHVWV ZHUH FRQGXFWHG RQ VRIW VRLO DQG EOHQGHGPDWHULDO LQ DFFRUGDQFH ZLWK ,6  3DUW  ±  LQ
UHPRXOGHGVDPSOHDWOHQJWKWRGLDPHWHUUDWLR9DULDWLRQRI8&6ZLWKLQFUHDVHLQ*%6IURPWRLVVKRZQLQILJ
ZKLFKLVVLPLODUWRREVHUYDWLRQUHSRUWHGE\1HHUDMDDQG5DR>@DQG:LOGHWDO>@
7KHUHZDVDVKDUSLQFUHDVHLQWKH8&6ZLWKDGGLWLRQRI*%6ZKHQFRPSDUHGZLWKWKH8&6YDOXHRIQDWXUDOVRLO7KH
8&6YDOXHVIXUWKHULQFUHDVHVZLWKDGGLWLRQRI*%6WRLWVPD[LPXPDWEHWZHHQ±*%6DIWHUZKLFKLWGURSSHGIURP
±*%67KH VXEVHTXHQW LQFUHDVH LQ WKH8&6 LV DWWULEXWHG WR WKH IRUPDWLRQRI FHPHQWLWLRXV FRPSRXQGVEHWZHHQ WKH
&D2+SUHVHQWLQWKHVRLODQGWKHSR]]RODQDSUHVHQWLQWKH*%6>@7KHGHFUHDVHLQWKH8&6YDOXHVDIWHUDGGLWLRQRI
*%6PD\ EH GXH WR WKH H[FHVV*%6 LQWURGXFHG WR WKH VRLO DQG WKHUHIRUH IRUPLQJZHDN ERQGV EHWZHHQ WKH VRLO DQG WKH
FHPHQWLWLRXVFRPSRXQGVIRUPHG>@
&DOLIRUQLD%HDULQJ5DWLR
&%5YDOXHLVZLGHO\XVHGLQWKHGHVLJQRIEDVHDQGVXEEDVHPDWHULDOIRUWKHSDYHPHQWDVDQLQGLFDWRURIFRPSDFWHGVRLO
VWUHQJWKDQGEHDULQJFDSDFLW\>@,WLVRQHRILPSRUWDQWWHVWWRHYDOXDWHWKHRSWLPXPDPRXQWRIVWDELOL]HUIRUVWDELOL]LQJWKH
VRIWVRLOV6RDNHGDQGXQVRDNHGERWK&%5WHVWVZHUHFRQGXFWHGRQWKHVRIWVRLODVZHOODVRQEOHQGHGPDWHULDOZLWKYDULRXV
*%6SHUFHQWDJHVIRUHYDOXDWLQJWKHRSWLPXPDPRXQWRI*%67KHVRDNHG&%5WHVWVZHUHFRQGXFWHGRQVDPSOHVFRPSDFWHG
DW20&DQGVRDNHGIRUKRXUVLQDFFRUGDQFHZLWK,63DUW±9DULDWLRQRIWKHVRDNHGDQGXQVRDNHG&%5
YDOXHZLWK*%6PL[HVLVVKRZQLQILJZKLFKVKRZVVLPLODUEHKDYLRXUDV$NLQPXVXUX>@,WZDVREVHUYHGWKDW&%5YDOXH
LQFUHDVHVZLWKDGGLWLRQRI*%6XSWRDFHUWDLQSRLQWDIWHUWKDWLWVWDUWVGHFUHDVLQJ
)RUXQVRDNHGVDPSOHV&%5YDOXHULVHVUDSLGO\ZLWKDGGLWLRQRIWR*%6DQGWKHQGHFUHDVHVFRQWLQXRXVO\XSWR
*%67KHLQFUHPHQWLQWKH&%5FDQEHDWWULEXWHGWRWKHJUDGXDO IRUPDWLRQRIWKHFHPHQWLRXVFRPSRXQGVEHWZHHQWKH
*%6DQG&D2+FRQWDLQHGLQWKHVRLO>@7KHJUDGXDOGHFUHDVHLQWKH&%5DIWHU*%6PD\EHGXHWRH[FHVV*%6WKDW
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ZDVQRWPRELOL]HGLQWKHUHDFWLRQZKLFKFRQVHTXHQWO\RFFXSLHVVSDFHVZLWKLQWKHVDPSOHDQGWKHUHIRUHUHGXFLQJERQGLQWKH
VRLO*%6PL[HV7KHWUHQGRIWKHVRDNHG&%5ZDVVLPLODUWRWKHXQVRDNHG&%5RQO\WKDWHYHQDIWHUWKHDGGLWLRQRI
*%6 &%5 NHSW LQFUHDVLQJ DQG ULVHV WR SHDN DW *%6 ,W VOLJKWO\ GURSSHG DW *%6 7KLV WUHQG VKRZV WKDW WKH
SUHVHQFHRIZDWHU PRLVWXUH KHOSV WR IXUWKHU IRUPDWLRQRI WKH FHPHQWLWLRXV FRPSRXQGEHWZHHQ WKH VRLO¶V&D2+DQG WKH
SR]]RODQLF*%6>@
2SWLPXPDPRXQWRI*%6
6WUHQJWKSURSHUWLHVLH&%5DQG8&6WHVWUHVXOWVKDYHEHHQXVHGLQPRVWRIWKHSUHYLRXVVWXGLHV>DQG@WRGHFLGH
WKH RSWLPXP DPRXQW RI DGGLWLYH RI EOHQGHG VRLO ,Q WKH SUHVHQW VWXG\ VRDNHG &%5 ZKLFK VLPXODWHV WKH DFWXDO ILHOG
FRQGLWLRQDQG8&6WHVWUHVXOWVKDYHEHHQXVHGWRGHFLGHWKHRSWLPXPDPRXQWRI*%6,WFDQEHLQIHUUHGIURPWKHILJVDQG
WKDWVRDNHG&%5YDOXHLQFUHDVHGIURPRILWVXQVWDELOL]HGFRXQWHUSDUWWRPD[LPXPYDOXHRIDW*%6
6LPLODUO\ 8&6 LQFUHDVHG IURP XQVWDELOL]HG VRIW VRLO  N1P WR  N1P DQG  N1P E\  DQG 
DGGLWLRQRI*%6UHVSHFWLYHO\7KHUHLVQRWVLJQLILFDQWGHFUHDVHLQWKH8&6YDOXHIURPWR*%6+HQFHIRUPERWK
&%5DQG8&6FRQVLGHUDWLRQ*%6FRQVLGHUHGDVRSWLPXPYDOXHDVDQDGGLWLYHIRUWKHVRIWVRLO
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)LJ&%5RI*%60L[HV   

&RQFOXVLRQ
7KHVWXG\KDVEHHQFRQGXFWHG WRDVVHVV WKHSRWHQWLDORI*%6WRVWDELOL]H WKHVRIWVRLO6HOHFWHGVRIWVRLO IRUVWXG\ZDV
LGHQWLILHG DV &,0, DV SHU %XUHDX RI ,QGLDQ 6WDQGDUG &ODVVLILFDWLRQ 6\VWHP 7KH VRIW VRLO ZDV PL[HG ZLWK YDULRXV
SHUFHQWDJHVRI*%6LHDQG7KHSK\VLFDODQGVWUHQJWKSURSHUWLHVKDYHEHHQHYDOXDWHGH[SHULPHQWDOO\RQUDZ
DQGEOHQGHGVRLO7KHUHVXOWVLQGLFDWHWKDWWKHXVHRI*%6VLJQLILFDQWO\LPSURYHVWKHSK\VLFDODQGVWUHQJWKSURSHUWLHVRIVRLO
0''LQFUHDVHGZKLOH20&GHFUHDVHGZLWKDGGLWLRQRI*%6WRWKHVRIWVRLO7KHUHLVVLJQLILFDQWUHGXFWLRQLQWKHVZHOOLQJ
EHKDYLRXURIWKHVRLO%DVHGRQWKHVWUHQJWKWHVWVRSWLPXPDPRXQWRI*%6ZDVGHWHUPLQHGDV6RDNHG&%5DQG8&6
YDOXHVLQFUHDVHGDERXWDQGUHVSHFWLYHO\E\WKHDGGLWLRQRIRSWLPXPDPRXQWRI*%60RUHRYHUEOHQGHGPL[RI
*%6UHGXFHVWKHIUHHVZHOOLQJLQGH[DQGVZHOOLQJSUHVVXUHDWDERXWDQGUHVSHFWLYHO\IURPLWVXQVWDELOL]HG
FRXQWHUSDUW
$FNQRZOHGJPHQW
7KHDXWKRUVJUDWHIXOO\DFNQRZOHGJHWKHFRQWULEXWLRQRIWKHILQDO\HDUXQGHUJUDGXDWHVWXGHQWVDQGODERUDWRU\WHFKQLFLDQ
IRUWKHLUKHOSLQFRQGXFWLQJODERUDWRU\WHVWV7KHDXWKRUVDOVRDFNQRZOHGJH&KKDWWLVJDUKFRXQFLORIVFLHQFHDQGWHFKQRORJ\
IRUSURYLGLQJWKHILQDQFLDOVXSSRUWWRSHUIRUPWKLVVWXG\
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